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REMARKS 

By the present amendment, claims 1-4, 6-7, 13-16, 21 and 22 have been amended 
to obviate the examiner's objections thereto and/or to further clarify the concepts of the 
present invention. Claim 21 has been amended to recite that the viscosity of the paint is 
300cP to 600cP based on the disclosure at line 17 of page 31 of the subject specification. 
Claim 12 has been canceled. Entry of these amendments is respectfully requested. 

In the Office Action, claims 1-4, 6-7, 12-16 and 22 were rejected under the second 
paragraph of 35 USC § 1 12 as being indefinite. In making this rejection, it was asserted 
that the noted phrases are unclear by being vague. Reconsideration of this rejection is 
respectfully requested. 

In response to this rejection, the terms "arbitrary" and "fine" have been deleted from 
the noted claims. As to the use of the phrase "thin type" in claims 12-16, claim 12 has 
been deleted and claims 1 3-17 amended to delete the phrase. Accordingly, withdrawal of 
the rejection under the second paragraph of 35 U.S.C. § 1 12 is respectfully requested. 

Claims 1-7 were rejected under 35 USC § 103(a) as being unpatentable over the 
'802 Japanese patent publication in view of the '071 Japanese patent publication, both 
cited in the International Search Report for the subject international application. In making 
this rejection, it was asserted that the former publication teaches the entire method for 
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producing a corrosion-resistant rare earth metal-based permanent magnet set forth in the 
noted claims with basically with the exceptions of (1 ) the recited average particle diameter 
for zinc particles (claim 1) and (2) proportion of the alkyl silicate and zinc particles in the 
aqueous treating fluid (claim 4). The latter publication is then relied upon for supplying 
these teaching deficiencies. Reconsideration of this rejection in view of the following 
comments is respectfully requested. 

Before discussing the rejection in detail, a brief review of the presently claimed 
invention may be quite instructive. More particularly, the subject invention relates to a 
method for producing a corrosion-resistant rare earth metal-based permanent magnet. 
The method comprises providing an aqueous treating fluid, which contains a hydrolysis 
polymerization product of alkyl silicate and zinc particles having an average particle 
diameter of 1 to 50 ^m and has a pH value of 6 to 8 and a viscosity of 1 000 cP or less. 
Thereafter, the fluid is applied on the surface of a rare earth metal-based permanent 
magnet, and the resultant magnet is subjected to a heat treatment at 250°C to 400°C, to 
thereby form a corrosion-resistant film containing zinc particles dispersed therein. It is 
submitted that this method is not taught or suggested by the cited '802 and '071 patent 
publications, whether taken singly or in combination. 

More particularly, the abstract of the '802 publication makes no mention whatsoever 
of a treating fluid containing zinc particles. As mentioned above, the subject method 
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comprises providing an aqueous treating fluid which contains zinc particles having an 
average particle diameter of 1 //m to 50 ^m. Thus, the rejection has no basis in that 
neither of the publications teaches the method as presently claimed which uses a fluid 
containing zinc particles. 

In addition, the disclosure of the '802 publication relates to a coating technique of 
magnetic powder, and is different from the coating technique of a magnetic body of the 
presently claimed invention. The average particle diameterfor magnetic powder described 
in the '802 publication is, for example, 3 as disclosed in the Example 1 thereof. A 
person of ordinary skill in the art would not conceive of the concept to coat the powder 
having such size by using treating fluid containing zinc particles having size of several ixm 
defined in the '071 publication. Therefore, even if the '802 and the '071 publications were 
combined, claim 1 would still be unobvious. 

Computer translated English versions of the '802 and '071 patent publications are 
attached for further consideration. 

For the reasons stated above, withdrawal of the rejection under 35 U.S.C. § 103(a) 
and allowance of claims 1 through 7 over the cited patent publications are respectfully 
requested. 
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Claims 8-15 were rejected under 35 USC § 103(a) as being unpatentable over the 
"802 and the '071 Japanese patent publications as above further in view of the patent to 
Walrath and the "385 Japanese patent publication. Reconsideration of this rejection in 
view of the following comments is respectfully requested. 

Inasmuch as these claims are dependent upon independent claim 1 , it would appear 
that the considerations as discussed above would be applicable. Accordingly, withdrawal 
of the rejection under 35 U.S.C. § 1 03(a) and allowance of claim 8-1 1 and 1 3-1 5 over the 
cited Japanese publications and U.S. patent are respectfully requested. 

Claims 21-22 apparently have been rejected under 35 USC § 103(a) as being 
unpatentable over the patent to Walrath and the '385 Japanese patent publication. 

In making this rejection, it was asserted that the former patent discloses a dip spin 
coating method and the latter publication discloses a dip and rotational movement of a 
work holder into a coating solution. Reconsideration of this rejection in view of the above 
claim amendments and the following comments is respectfully requested. 

As noted above, claim 21 has been amended to recite that the viscosity of the paint 
is 300cP to 600cP. According to the coating method in claim 21 , even if paint has such a 
high viscosity, it is possible to coat an article uniformly. Thus even if the Walrath and the 
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'385 publication are combined with each other, the invention as defined by amended claim 
21 would still not be achieved and thus the claims distinguish over the teachings of both 
the Walrath patent and the '385 patent publication. 

For the reasons stated above, withdrawal of the rejection under 35 U.S.C. § 103(a) 
and allowance of claims 8-1 5 and 21-22 as amended over the cited Japanese publications 
and U.S. patent are respectfully requested. 

Additionally, claim 1 was rejected under the judicially created doctrine of 
obviousness type double patenting based on claim 1 of U.S. Patent No. 6,399,150 to 
Yoshimura et al in view of the above cited '802 publication. In this obviousness type 
double patenting rejection, it was asserted that, although the claims of the subject 
application and the patent are not identical, they are obvious over the patent in view of the 
publication and thus are not patentably distinct. Reconsideration of this rejection in view 
of the following comments is respectfully requested. 

In response to this rejection, it is submitted that the claims are patentably distinct. 
The invention described and claimed in the '150 patent relates to a coating technique for 
a magnetic body whereas the '802 discloses a coating technique of magnetic powder. 
Therefore, the subject matter of the '150 patent and the subject matter of the '802 
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publication are basically different from each other and thus, the position taken in the 
subject obviousness type double patenting rejection has no basis. 



For the reasons stated above, withdrawal of the double patenting rejection and 
allowance of claim 1 over the cited U.S. patent and Japanese patent publication are 
respectfully requested. 

In view of the foregoing, it is submitted that the subject application is now in 
condition for allowance and early notice to that effect is earnestly solicited. 

In the event this paper is not timely filed, the undersigned hereby petitions for an 
appropriate extension of time. The fee for this extension may be charged to Deposit 
Account No. 01-2340, along with any other additional fees which may be required with 
respect to this paper. 

Respectfully submitted, 
KRATZ, QUINTOS & HANSON, LLP 

Donald W. Hafisb 
Attorney for Applicants 
Reg. No. 27,133 

Atty. Docket No. 040566 
Suite 400, 1420 K Street, N.W. 

Washington, D.C. 20005 23850 
(202) 659-2930 PATENT TRADEMARK OFFICE 

DWH/rab 

Enclosures: English Translations (2) 
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♦ NOTICES* 

JPO and INPIT are not responsible for any 
daaages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the technique of improving the oxidation 
resistance of magnetic powder, by forming the thin film of a silica in the particle front face of 
rare earth system magnetism powder. 
[0002] 

[Description of the Prior Art] The rare earth magnet which has current and high magnetic 
properties enables magnetic miniaturization and wafeMzation, and serves as an ingredient 
indispensable to the miniaturization of an electronics product called the communication 
equipment and the information management system incorporating it. Especially a rare earth bond 
magnet has the outstanding configuration workability, and the increment of the amount used is 
being enhanced all the more because shaping to thin ****** is possible. 
[0003] For a typical rare earth bond magnet, the magnetic material of a Sm-Co system, a Nd- 
Fe-B system, and a Sm-Fe-N system is used, and these have high magnetic properties to it, 
respectively. However, these rare earth magnets contain rare earth elements in a constituent, 
and the rare earth magnet which contained it in the presentation fundamentally tends to oxidize 
from rare earth elements being elements which are easy to oxidize. Therefore, in order to obtain 
a practical rare earth bond magnet, oxidation resistance must be conquered fundamentally. 
[0004] The method of depositing the silica glass by the sol gel process which used the tetra- 
ethoxy silane for the front face of a sintered magnet or a bond magnet is indicated by JP,3- 
280404,A to such a rare earth magnet. However, performing such special covering on the front 
face of magnet mold goods causes complication of a production process, and increase of a 
manufacturing cost, and it is not a best policy, on the other hand, the approach of covering with 
silicates, such as a sodium silicate, on the particle front face of the rare earth magnetism powder 
itself in J P ,62—1 521 07,A — moreover, the approach the approach of adhering a zinc metal and 
silica powder to the particle front face of rare earth magnetism powder mechanically forms the 
protective coating of a silicon dioxide in a NdFeB system alloy powder front face at JP,8- 
1 1 1 3 0 6 , A with the sol gel reaction which uses ethyl silicate as a raw material, or plasma 
chemistry vacuum deposition is indicated by J P,2-265222,A. 

[0005] However, the protective coat obtained from these approaches is a particle-like, in order 
to pack the clearance for acquiring the outstanding oxidation resistance, it will have to thicken 
the protective coat of a magnetic powder front face, consequently it will reduce the magnetic 
properties of magnetic powder original sharply. That is, with these techniques, oxidation 
resistance and magnetic properties serve as relation of a trade-off, and it is not enough 
satisfactory at the point. Moreover, even if the uniform coat was formed by the shape of a 
particle, when magnetic powder was exposed to elevated-temperature high pressure at the 
environment of elevated-temperature high pressure in the resin bond process at the time of 
subsequent bond magnet production or compound production of the raw material and a coat 
exfoliated, there was a problem that the effectiveness could not be demonstrated. 
[0006] 

[Problem (s) to be Solved by the Invention] Therefore, even if it improves oxidation resistance, it 
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aims at obtaining the quality rare earth system magnetism powder which is not fallen and 
influenced in magnetic properties by the environment of elevated-temperature high pressure at 
the time of kneading with resin etc., at the same time it accomplishes this invention for the 
purpose of solving the problem mentioned above and improves the oxidation resistance of rare 
earth magnetism powder. 
[0007] 

[Means for Solving the Problem] In order for this invention person etc. to solve the technical 
problem mentioned above It is thought that a coating with an anti-oxidation operation on the 
particle front face of rare earth magnetism powder is solvable by covering to homogeneity 
further rather than the conventional approach, the alkyl silicate (a silicate ester compound — ) 
represented by ethyl silicate when various covering material is examined wholeheartedly 
Homogeneity mixing of the silica sol obtained when it hydrolyzes under a basic catalyst is carried 
out in an inert atmosphere at rare earth magnetism powder, a silicon alkoxide — saying — 
Condensation was further gone on by heating it, the thin film of the silica of firm and precise 
colloid was formed, and it found out that remarkable oxidation -resistant effectiveness was in the 
silica film. 

[0008] That is, the rare earth system magnetism powder of this invention is characterized by the 
silica from which alkyl silicate is obtained by hydrolyzing on the particle front face of rare earth 
system magnetism powder having adhered in the shape of a thin film. 
[0009] In the approach of forming a silica coat in the front face of the rare earth system 
magnetism powder which consists of the alloy or intermetallic compound which contains rare 
earth elements during a presentation, the surface treatment approach of the rare earth 
magnetism powder of this invention mixes the silica sol generated from hydrolysis of the alkyl 
silicate which makes a base a catalyst at this magnetic powder, and is characterized by heating 
in an inert atmosphere. 
[0010] 

[Embodiment of the Invention] The alkyl silicate used for this invention is silicate ester shown by 
the following general formulas. R is an alkyl group in SinO (n-1) (OR), (2n+2), and here, for 
example, a methyl group, an ethyl group, a propyl group, butyl, etc. can be used. The ethyl 
silicate which there were not cost's being cheap and toxicity, and used the ethyl group since 
handling was easy can use especially an alkyl group preferably. Moreover, with regards to the 
molecular weight of alkyl silicate, the thing of the range of n=l-10 can use the value of n 
preferably. If n becomes larger than 10, a precise silica will become that it is hard to be obtained. 

[001 1] Although it is dependent on the class of ethyl silicate, the class of magnetic powder, a 
configuration, particle diameter, etc., as for the addition of the alkyl silicate needed for <addition 
of alkyl silicate>silica thin film formation, it is desirable to add the range of 1 - 10 weight section 
to the mean-particle-diameter rare earth magnetism powder of 1-10 micrometers 100 weight 
section. 

[001 2] The most characteristic thing of hydrolysis of alkyl silicate and <basic catalyst>this 
invention is hydrolyzing alkyl silicate in a basic catalyst. It is known that hydrolysis of the alkyl 
silicate of a basic water solution and a condensation reaction mechanism differ from it of 
aqueous acids fundamentally. In the case of a basic water solution, the alkoxy group of alkyl 
silicate is permuted by the hydroxyl group by coincidence. Therefore, the silica sol of the 
network structure which siloxane association grew in three dimensions and condensed is formed 
from Si. Although the hydroxide of ammonia, alkali metal, or alkaline earth metal or a hydroxide 
can use the gold hydroxide group which presents basicity as a basic catalyst, ammonia can be 
most preferably used from volatilizing altogether and not remaining at a next heating process. 
Although hydrolysis and the condensation reaction of the alkyl silicate under a basic catalyst are 
wide range and occur, especially in this invention, 7.5 or more basicity has especially desirable 
hydrogen ion concentration (pH), and its range of 8-13 is more desirable. 
[0013] pH at the time of covering the silica generated from the hydrolysis from alkyl silicate to 
Sm2Fe17N3 system magnetism powder at draw ing 1 and heat-resistant relation were 
investigated from superiority or inferiority to the magnetic properties of magnetic powder. 
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Oxidation of Sm2Fe17N3 system magnetism powder knows that magnetic properties will fall 
sharply. 

[0014] Although coercive force and residual magnetization have pH lower than this drawing at six 
or less, both properties are greatly improved or more by 7.5. The magnetic properties of 
magnetic powder are the relative values which put magnetic powder in the sample case with 
paraffin wax, arranged the easy axis in the orientation magnetic field of 20kOe(s) since melting of 
the paraffin wax was carried out with the dryer, carried out pulse magnetization by magnetization 
magnetic field 40kOe, and measured magnetic properties by VSM (oscillating sample mold 
magnetometer) of maximum magnetic field 20kOe here. 

[0015] The water added to hydrolysis is 0.1 to 3 times the amount of theory needed for 
hydrolysis of alkyl silicate. If fewer than this range, a silica thin film with precise hydrolysis will 
not be obtained, but if [ than this range ] more, the magnetic powder of a rare earth system will 
oxidize. Therefore, the addition of water is the amount of 0.5 - 2 double preferably, and its 
addition of the amount of theory is the most desirable. 

[0016] At the time of hydrolysis, alcohol may be added to coincidence with addition of ammonia 
and water. Alcohol has work of the surfactant which raises the dispersibility of the water to the 
inside of alkyl silicate. 

[0017] Covering of the processing agent to a <mixing of magnetic powder and silica sol> 
magnetism powder front face is performed by dry type in the mixer of a high-speed shear type. 
It plasters a magnetic powder particle front face with a silica sol at homogeneity, covering using 
the shearing force of a mixer rather than being dependent only on the wettability of a silica sol, 
and carrying out churning distribution of the magnetic powder powerfully. Making homogeneity 
distribute a silica sol uniformly as much as possible in this phase moreover influences greatly the 
anti-oxidation engine performance of the next silica film. 

[0018] For that purpose, distributed covering of the ethyl silicate is carried out beforehand at 
homogeneity at magnetic powder, and more uniform covering can carry out by adding a basic 
water solution after that and mixing. Although it is difficult to specify mixed conditions also 
depending on an agitating speed, the capacity of a mixer, and the magnitude configuration of a 
wing, conditions should be set up so that the whole may be mixed by homogeneity by each 
system. 

[0019] Although the silica thin film which has a three-dimensional network in the particle front 
face of <heat-treatment>rare earth magnetism powder is formed, SiOH which remains by 
heating is made to carry out a polycondensation reaction, it stabilizes, and a firmer silica thin film 
is formed. 60-250 degrees C of processing temperature needed for this condensation are 100- 
250 degrees C preferably. 

[0020] Thus, if the obtained silica thin film is covered with the thickness of the range of 0.01-3 
micrometers, it cannot spoil the magnetic engine performance but can improve oxidation 
resistance. 

[0021] In this invention, a coupling agent can be used in order to improve the wettability of 
magnetic powder and resin, and magnetic reinforcement. A coupling agent is selected according 
to the class of resin. 

[0022] It is possible to use it for this invention. As a coupling agent, gamma-(2-aminoethyl) 
aminopropyl trimethoxysilane, gamma-(2-aminoethyl) aminopropyl methyl dimethoxysilane, 
Gamma-methacryloxpropyl trimethoxy silane, gamma-methacryloxypropylmethyldimethoxysilane, 
N-beta-(N ^vinylbenzyl aminoethyQ-gamma-aminopropyl trimethoxysilane and a hydrochloride, 
Gamma-glycidoxypropyltrimetoxysilane, gamma-mercapto propyltrimethoxysilane, Methyl 
trimetoxysilane, methyl triethoxysilane, vinyltriacetoxysilane, Gamma- 

chloropropyltrimetoxysilane, hexamethyenedisilazane, gamma-ANIRINO propyltrimethoxysilane, 
vinyltrimetoxysilane, Octadecyl [3-(trimethoxy s Lit) propyl] ammoniumchloride, gamma- 
chloropropyl methyl dimethoxysilane, gamma-mercaptpropylmethyl dimethoxysilane, 
Methyltrichlorosilane, dimethyldichlorosilane, trimethylchlorosilane, Vinyl trichlorosilane, a vinyl 
tris (beta methoxyethoxy) silane, Vinyltriethoxysilane, beta-(3, 4 epoxycyclohexyl) 
ethyltrimethoxysilane, Gamma-glycidoxypropylmethyldietoxysilane, N-beta (aminoethyl) gamma- 
aminopropyl trimethoxysilane, N-beta (aminoethyl) gamma-aminopropyl methyl dimethoxysilane, 
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gam ma-amino propyl triethoxysilane, N-phenyl-gamma-aminopropyl trimethoxysilane, me — the 
id — propyl triethoxysilane and gamma-isocyanate propyl triethoxysilane — Poly ethoxy 
dimethylsiloxane, a poly ethoxymethyl siloxane, A bis (trimethoxysilylpropyl) amine, bis(3-triethoxy 
silyl propyl) tetra-sulfane, gamma-isocyanate propyltrimethoxysilane, vinylmethyldimethoxysilane, 
1, 3, 5-N-tris (3-trimethoxysilylpropyl) isocyanurate, Silane coupling agents, such as t -butyl 
carbamate trialkoxysilane and an N-(1, 3-dimethyl butylidene)-3-(triethoxy silyl)-! -propane 
amine, Isopropylisostearoyl titanate, isopropyl tridodecyl benzenesulphonyl titanate, Isopropyl (N- 
aminoethyl-aminoethyl) titanate, isopropyl tris (J IOKUTACHIR UP AIRO phosphate) titanate, 
TetraHsopropyl bis (dioctyl phosphite) titanate, Tetra-isopropyl titanate, y tetra-octyl bis(trioctyl 
phosphite) titanate, Isopropyl trioctyl titanate, isopropanal PIRUTORI (dioctyl phosphate), 
Isopropyl dimethacrylate isostearoyl titanate, tetra-octyl bis (J ITOR IDE sill phosphite) titanate, 
Tetrapod (2 and 2-diaryl oxymethyl-1 -butyl) bis (G tridecyl phosphite) titanate, Bis 
(dioctylpyrophosphate) oxy^acetate titanate, Aluminate coupling agents, such as titanate system 
coupling agents, such as isopropyl ISOSUTEAROIRUJI acrylic titanate and bis (dioctyl PAIRO 
phosphate) ethylene titanate, and aceto alkoxy aluminum J IISOPUROPIRETO, are mentioned. At 
least one sort of these coupling agents or two sorts or more can be used. As an addition, it is 
0.01 %of the weight - 10 % of the weight. At 0.01 or less %of the weight, the effectiveness of a 
coupling agent is small, and the magnetic properties of rare earth magnetism powder and a rare 
earth magnet are reduced by condensation of the likeness nature powder of rare earth at 10 % of 
the weight or more. Moreover, in this invention, the silica thin film of rare earth magnetism 
powder and the reactivity of a coupling agent to a silane system coupling agent is desirable. 
[0023] In this invention, resin is used for the purpose of the binder of a rare earth magnet, and at 
least one sort, such as thermoplastics, thermosetting resin, an elastomer, and thermoplastic 
elastomer, or two sorts or more can be used. 

[0024] As thermoplastics, 12-nylon, 6, 12-nylon, 4, 6-nylon, 6, 10-nylon, nylon 6 T, nylon MXD6, 
aromatic series nylon, Polyamide system resin, such as 1 1-nylon, amorphous nylon, and 
copolyamide, Eye OMA resin, such as olefin system resin ethylene system eye OMA resin, such 
as polyethylene, high density polyethylene, low density polyethylene, and .polypropylene, EEA 
resin, such as an ethylene ethyl-acrylate copolymer, acrylonitrile acrylic rubber styrene 
copolymerization resin, Acrylonitrile styrene copolymerization resin, acrylonitrile-butadiene— 
styrene copolymer, Acrylonitrile system resin,.such as acrylonitrile and a chlorinated 
polyethylene styrene copolymer, Polyvinyl system resin, such as an ethylene vinyl acetate 
copolymer and ethylene vinyl alcohol copolymerization resin, Acetate resin, 
polytetrafluoroethylene, a tetrafluoroethylene perfluoroalkyl vinyl ether copolymer, A 
tetrafluoroethylene hexyl OROPURO pyrene copolymer, a tetrafluoroethylene ethylene polymer, 
Fluororesins, such as poly vinylidene fluoride and polyvinyl fluoride, Acrylic resin, such as a 
polymethyl methacrylate and ethylene ethyl acrylate resin, Polyurethane system resin, aromatic 
polyester resin, polyacetal, a polycarbonate, The poly ape phone, polybutylene terephthalate, 
polyethylene terephthalate, Polyarylate, polyphenylene oxide, a polyphenyl sulfide, Polyoxy pen 
JIREN, a polyether ketone, polyether sulphone, Polyether imide, polyamidoimide, polyimide, the 
poly allyl compound ether nitril, At least one sort, such as engineering plastics called liquid 
crystal resin, such as the poly benzoglioxaiine, polyaramide, polyester amide, all aromatic amide, 
and half-aromatic amide, and super engineering plastics, or two sorts or more can be used. 
[0025] As thermosetting resin, at least one sort, such as an epoxy resin, phenol resin, amide 
system special resin, epoxy denaturation phenol resin, an unsaturated polyester resin, xylene 
resin, a urea resin, melanin resin, silicone resin, alkyd resin, furan resin, thermosetting acrylics, 
and a thermosetting fluororesin, or two sorts or more can be used. 

[0026] As an elastomer, natural rubber, nitril isobutylene isoprene rubber, polyisoprene rubber, 
Silicone rubber, a fluororubber and an ester system, a special ester system ether system, 
Thermoplastic urethane elastomer, such as a caprolactone system, a horse mackerel peat 
system, a carbonate system, and a lactone system, Thermoplastic elastomer olefin, styrene 
system system thermoplastic elastomer, Styrene butadiene system thermoplastic elastomer, 
thermoplastic elastomer polyamide, At least one sort of thermoplastic elastomer, such as 
thermoplastic elastomer polyester, nitril system thermoplastic elastomer, hydrogenation SBS 
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system thermoplastic elastomer, and thermoplastic elastomer fluorine, or two sorts or more can 
be used. 

[0027] In this invention, an antioxidant can be added in order to prevent degradation of the 
binder resin by the heat history in the case of kneading and shaping. As an anti-oxidant, it is a 
triethylene glycol-screw. - [3-(3-t-butyl-5-methyh4-hydroxyphenyl) propionate], 1, a 6- 
HEKIS ANN diol-screw [3-(3, 5-J I t-butyl-4-nydroxyphenyl) propionate], 2, 4-screw - (n 
octylthio) -6 -(4-hydroxy -3, 5-G t-butyl ARININO)- 1 ,3,5-triazine, Pentaerythrityl-tetrakis [3- 
(3, 5-G t-butyl-4-hydroxyphenyl) propionate] 2 and 2-thio-diethylene screw [3-(3, 5-G butyl-4- 
hydroxyphenyl) propionate], Octadecyl-3-(3, 5-G t-butyM-hydroxyphenyl) propionate, 2, 2 thio 
screw (4-methyl-6-t-butylphenol), N, and N'-hexa methylenebis (3 5 - G t-butyl-4-nydroxy- 
hydroxy cinae flos amide), 3 5-G butiru-4-hydroxy-benzyl FOSUFONE TO -diethyl ester, 1, 3, and 
5-trimethyl — 2, 4, and 6-tris (3, 5-G t-butyl-4-hydroxybenzyl) benzene — Tris -(3, 5-G t- 
butyM-hydroxybenzyl)- Isocyanurate, N and N ' bis [ — ] [3 -(3, 5-G t-butyM-hydroxyphenyl) 
propionyl] hydrazine, Deca methylene dicarboxylic acid JISARICHI roil hydrazide, N, and N- 
JIBENZARU, N and N-screw (5-G t-butyl-4-hide ROKISHI hydro SHINNATO 3 — ) A tris (2, 4-G 
t-buthylphenyl) FOSU fight, 2,6-di-tert-butyM-methylphenol, n-octadecyl-3-(3, 5-G butyl-4- 
hydroxy FENI) pro PIONETSU, 2 and 2 '-methylenebis - (4 methyl-6-t-butylphenol), 2-t-butyl-6- 
(3 '— t— butyl-5 '-methyl -2' hydro xybenzylM-methylphenyl acrylate, 4 and 4'-t>utylidenebis - (3- 
methyl-6-t-butylphenol — )A4 and 4 '—thio screw (3-methyl-6-t-butylphenol), 1 and 3, 5— tris 
(4-t-butyl-3-hydroxy - 2, 6-dimethylbenzyl) isocyanurate, Tetrakis [methylene-3-(3, 5 - G t- 
butyl ^4'-tiydroxyphenyl) propionate] methane, 3, -1, 1 -dimethylethyl 2, 4, and 8, 9-screw [2-{3- 
t-butyM-hydroxy-5-methylphenyl) PUROPIONIROKISHI] tetraoxaspiro [ 10-] [5, 5] undecane, 
N, N'-diaryl-p-phenylene diamine, J IAURIRU -3, 3'-thiodipropionate, Dimyristyl -3,3- 
CHIOJIPUROPINETO, pentaerythritol-tetrakis (betaHaurylthio propionate), J ITORIDESHIRU -3, 
3-thiodipropionate, 2-mercapto Benji MIDAZARU, A thiophenyl FOSU fight, a tris (2, 4-G t- 
buthylphenyl) FOSU fight, Tetrakis (2, 4-G t-buthylphenyl) -4, 4' biphenylene FOSUFO night, 2- 
(5-methyl-2-hydroxyphenyl) benzotriazol, 2 -[2 -hydroxy -3 and 5— bis (alpha and alpha- 
dimethylbenzyl) phenyl]-2H-benzotriazol, 2-(3, 5-G t-butyl-2-hydroxyphenyl) benzotriazol, 2-(3- 
t-butyl-5-methyl-2-hydroxyphenyl)-5-chlorobenzo triazole, 2-(3, 5-G t-amyl-2-Jiydroxyphenyl) 
benzotriazol, Pori — [{6-(1 ,1 ,3,3-tetrametylbutyl) imino-1 ,3,5-triazine -2, 4-diyl}, and {(2, 2,6, 
and 6-tetramethyM-piperidyl) imino one}] — A 2-(3, 5-G t-butyl-4-hydroxybenzyl)-2-n-butyl 
malonic-acid screw (1, 2, 2, 6, and 6-pentamethyM-piperidyl), N and N '-bis (3-aminopropyl) 
ethylenediamine -2, a 4-screw [N-toutyl-N-(1 , 2, 2, 6, and 6-pentamethyM-piperidyl) amino]-6- 
chloro-1 ,3,5-triazine condensate, 2-hydroxy-4-methoxybenzophenone, 2-hydroxy-4- 
methoxybenzophenone, 2-hydroxy-4-Dctoxybenzophenone, 2, and 2'-G hydroxy-4- 
methoxybenzophenone, 2 -(2- hydroxy-5'-methylphenyl) benzotriazol, 2-[2' hydroxy-3 -(3", 4", 
and 5", 6"-tetrahydro free-^wheel-plate RIMIDO methyl)-5'-methylphenyl] benzotriazol, 2-[2 - 
hydroxy-3 -t-butyl -5'-methylphenyl]-5-chlorobenzo triazole, 2- (2 '-hydroxy-3', 5-t- 
buthylphenyl] benzotriazol — ) 2-[2 - hydroxy-5'-t-octyl phenyl] benzotriazol, 2-[2 '-hydroxy-3', 
5'-G t-amyl phenyl] benzotriazol, 1, 2, 3-benzotriazol, tolyl triazole, a tolyl triazole amine salt, 
Tolyl triazole potassium salt, 3-(N-SARICHI roil) amino - 1, 2, 4-triazole, 2, 4-G t-buthylphenyl - 
3', 5 '-G butyl -4 '-hydroxy benzoate, NIKKERUJ I A butyl dithiocarbamate, 1 , and 1-screw-(4- 
hydroxyphenyl) SHIKIRU hexane, A styreneHzed phenol, N.N '-diphenyl-p-phenylene diamine, N- 
phenyl-N 'Hsopropyl-p-phenylene diamine, N-phenyl - N ' - 1 , 3-dimethyl butyl-p-phenylene 
diamine, 2, 2, 4-trimethyl -1 , a 2-dihydroquinoline polymer, 6-ethoxy - 2, 2, 4-trimethyl -1 , a 2- 
dihydroquinoline, P henyl-1 -naphthylamine, an alkylation diphenylamine, an octyl-ized 
diphenylamine, A 4 and 4 '-(alpha and alpha-dimethylbenzyl) diphenylamine, p-(p-tosyl amide) 
diphenylamine, N and N '-G 2-naphthyl-p-phenylene diamine, N-phenyl - N ' -(3-meta-clo yloxy- 
2-hydroxypropyl)-P-phenylene diamine, 2,6-di-t-butyM-ethylphenol, 2, and 2 '-methylenebis - 
(4-ethyl-6-butylphenol), 4 and 4'-butylidenebis (3-methyl-6-t-butylphenol), 2,5-di— tert— 
amylhydroquinone, 2-mercapto Benz imidazole, 2-mercapto Benz imidazole zinc salt, 2- 
mercaptomethyl Benz imidazole zinc salt, Diethyldithiocarbamic acid nickel, nickel 
dibutyldithiocarbamate, 1, 3— bis (dimethylaminopropyl)-2-thiourea, tributyl thiourea, a tris 
(nonylphenyl) FOSU fight, dilauryl thiodipropionate, a special wax, etc. are mentioned. 
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[0028] Although these antioxidants are used by one sort or two sorts or more if needed, the high 
synergistic effect is acquired according to concomitant use of a primary antioxidant and a 
secondary-acids-ized inhibitor. These antioxidants are stable in working temperature, and it is 
important for them to choose suitably in consideration of reactivity with the additive of magnetic 
powder, resin, and others. Moreover, 0.01 - 5 %of the weight is suitable for an addition to the 
total amount of magnetic powder and a binder. If the addition of an anti-oxidant exceeds 5%, the 
fall of the slipping nature in a melting condition and the remarkable fall of the mechanical 
strength of a bond magnet are imitated, and it is not suitable at that of **. Moreover, in 0.01%or 
less of addition, the antio xidizing effectiveness over binder resin hardly shows up. 
[0029] In this invention, melt viscosity is reduced, and lubricant can be added in order to raise 
injection-molding nature. As usable lubricant, paraffin wax, a liquid paraffin, polyethylene wax, 
Ester wax, polyethylene wax, a polypropylene wax, Waxes, such as a ketone wax, cull NAUBA, 
and micro wax, stearic acid, Fatty acids, such as 1 2-oxy-stearic acid, a lauric acid, and a capric 
acid Zinc stearate, calcium stearate, barium stearate, Aluminum stearate, magnesium stearate, 
lithium stearate, Stearic acid strontium, a sodium stearate, a stearic acid potassium, Sodium 
oleate, lauric-acid zinc, lauric-acid calcium, lauric-acid barium, Linolic acid zinc, lino lie acid 
calcium, 2-ethyl HEKISOIN acid zinc, Benzoic-acid lead, PARATA challis butyl zinc benzoate, 
PARATA challis butyl benzoic-acid barium, Stearyl acid phosphite, magnesium stearyl acid 
phosphite, Aluminum stearyl acid phosphite, calcium stearyl acid phosphite, Zinc stearyl acid 
phosphite, barium stearyl acid phosphite, Metallic soap systems, such as zinc behenyl acid 
phosphite, octadecanamide, Oleic amide, an erucic-acid amide, a behenic acid amide, a palmitic- 
acid amide, Hydroxy octadecanamide, ethylene screw hydroxy octadecanamide, Methylenebis 
octadecanamide, ethylene screw octadecanamide, An ethylene screw isostearic acid amide, hexa 
methylenebis oleic amide, Hexa methylenebis oleic amide, a N-N '— dioleoyl adipic-acid amide, An 
N and N '-dioleoyl sebacic-acid amide, m-xylylene screw octadecanamide, An N and N - 
diisostearyl isophthalic acid amide, an ethylene screw lauric-acid amide, Ethylene screw oleic 
amide, an ethylene VISCA pudding acid amide, an ethylene VISCA prill acid amide, A distearyl 
adipic-acid amide, a dioleoyl adipic-acid amide, N.-stearyl octadecanamide, N-oleyl 
octadecanamide, N-stearyl erucic-acid amide, N-12 hydroxy stearyl octadecanamide, N-12, 
hydroxy stearyl oleic amide, Fatty-acid amides, such as methylol octadecanamide and a methylol 
behenic acid amide, An N-butyl-N '- stearyl urea and N-phenyl-N '-stearyl urea, An N-stearyl- 
N '-stearyl urea, a xylylene screw stearyl urea, A toluylene screw stearyl urea, a hexa 
methylenebis stearyl urea, Permutation ureas, such as a diphenylmethane screw stearyl urea and 
a diphenylmethane screw lauryl urea 2-ethylhexanoic acid cetyl, palm-oil-fatty-acid methyl, 
methyl laurate, Myristic-acid isopropyl, palmitic-acid isopropyl, palmitic-acid 2-ethylhexyl, Palm 
fatty-acid methyl, beef tallow fatty-acid methyl, Millis Chill acid octyldodecyl, Methyl stearate, 
butyl stearate, stearic acid 2-ethylhexyl, Stearic acid iso tridecyl, methyl caprate, methyl- 
myristate methyl oleate, Oleic acid isobutyl, oleic acid octyl, oleic acid lauryl, Oleic acid oleyl, 
myristic-acid Millis Chill, myristic-acid hexyldecyl, Stearic acid stearyl, oleic acid 2-ethylhexyl, 
oleic acid DESHIRU, Oleic acid octyldodecyl, behenic acid octyldodecyl, behenic acid behenyl, 
Erucic-acid octyldodecyl, oleic acid isobutyl, sorbitan monostearate, Fatty acid ester, such as 
sorbitan distearate, ethylene glycol, Alcohols, such as stearyl alcohol and behenyl alcohol, a 
polyethylene glycol, Fluorides, such as polysiloxanes, such as polyethers, such as a 
polypropylene glycol and a polytetramethylene glycol, silicone oil, and silicone grease, fluorine 
system oil, fluorine system grease, and fluorine-containing resin powder, etc. are mentioned. The 
mechanical strength of a bond magnet becomes remarkably small, and these lubricant stops the 
effectiveness of fluid improvement being small, one sort or when there are too few additions, and 
fitting practical use, although two or more sorts can be used, when many [ too ]. Therefore, 0.01 
- 5 %of the weight of an addition is desirable to the total amount of magnetic powder and a 
binder. 
[0030] 

[Function] In case polycondensation polymer is heat-treated by the precise three-dimensions- 
polycondensation polymer of a silica being formed in a rare earth magnet powder front face and 
it gels to a silica, a coat is formed so that compressive stress may work to powder. Of course, 
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this pastes up oxidation resistance and corrosion resistance improvement firmly [ a coat ] to a 
particle, and omission of coating in the manufacture process of a resin bond magnet decrease 
sharply. 

[0031] In case the surface area of a particle hardly changes but kneads with resin because the 
precise silica film has stuck and adhered, it works in favor of the dispersibility to resin, or a 
fluidity. Although coupling processing of a silane coupling agent etc. is also required to choose 
the optimal dispersibility to resin, since the silica film is uniform and smooth, the initial 
complement of a coupling agent can be lessened. 
[0032] 

[Example] To the [example 1] mixer, 2.5g spraying addition of 300g of Sm2Fe17N3 system 
magnetism powder of 3 micrometers of mean diameters and the ethyl silicate (n=5) was carried 
out, and it mixed for 1 minute among nitrogen gas. Then, pH carried out spraying addition of 
1.08g of aqueous ammonia and the ethanol 3.24g mixed solution which were adjusted to 12, and 
was mixed for 1 minute among nitrogen gas with the mixer. The mixer used for this invention will 
not be asked especially if magnetic powder flows enough. After mixed distribution was 
completed, magnetic powder was picked out from the mixer, and it heat-treated for 30 minutes 
at 230 degrees C under reduced pressure, and the Sm2Fe17N3 system magnetism powder silica 
thin film was formed. 

[0033] When surface analysis by XPS (X-ray photoelectron spectroscopy) was performed about 
the obtained magnetic powder by which silica covering was carried out, the peak was observed 
by the location of arbitration near 103.5eV, and it was in agreement with the bound energy which 
is Si2P of a silicon dioxide. It was checked that covering of a silica has accomplished to be sure 
by this method from this. When this powder was observed with the scanning electron microscope 
(SEM), there was no difference of the what nothing covers and the appearance which are shown 
in drawing 3 as show to drawing 2 . Therefore, it is concluded that the silica which a particle-like 
silica was not observed by the particle front face of Sm2Fe17N3 magnetism powder, and was 
generated by the above-mentioned processing from this is formed the shape not of a particle 
but in the shape of [ uniform ] a thin film. 

[0034] Moreover, when the BET adsorption method **** specific surface area of the obtained 
powder was measured, it was 0.7m2/t, and this was extent which is increasing 1.2 times to 
0.6m2/g of the magnetic material before carrying out silica covering. That is, the increment in 
specific surface area is not so big an object by silica covering. 

[0035] To 300g of magnetic powder obtained in the [example 2] example 1, spraying addition of 
1 .2g (gamma-aminopropyl triethoxysilane) of silane coupling agents, 0.6g of aqueous ammonia, 
and the ethanol 3.6g mixed solution was carried out, and it mixed for 1 minute among nitrogen 
gas with the mixer. Magnetic powder was taken out and 90 degrees C of magnetic powder with 
which the coupling agent film was formed on the silica film were obtained by heat-treating for 30 
minutes under reduced pressure. 

[0036] What added the Nylon 1 2 resin (polyamide resin) of 9 weight sections to the 1 00 weight 
sections, and mixed similarly the Sm2Fe17N3 system magnetism powder obtained in the 
[example 3-1] example 2 for 5 minutes was kneaded at 220 degrees C with the biaxial kneading 
machine, and the compound pellet was obtained. 

[0037] Injection molding of this was carried out on orientation magnetic field 9KOe, a nozzle, and 
the conditions of 250 degrees C of cylinder temperatures, and the 10phix7t pillar-shaped bond 
magnet Plastic solid was acquired. When pulse magnetization of the acquired bond magnet 
Plastic solid was carried out by 25kOe after demagnetization and magnetic magnetic properties 
were measured using BH curve tracer, it had residual magnetization Br:7500G, coercive force 
iHc:11kOe, BH(max):13 M-G-Oe, and extremely excellent magnetic properties. 
[0038] Moreover, this compound 30g was isolated preparatively, and as a result of applying a load 
(250 degrees C and 98.07 Ns) by J IS^K721 OA with the melt flow measurement machine made 
from an Oriental energy machine and measuring a melt flow rate (M. F.R.), the high result of 
107g /lOrnin was shown. 

[0039] Orientation shaping of the obtained compound was carried out with the magnetic field 
injection molding machine at the with an outer-diameter height [ 7mm height of 10mm ] 
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cylindrical shape. The Plastic solids and coercive force iHc which were acquired were 10.7kOe(s). 

[0040] The Nylon 12 resin (polyamide resin) of 9 weight sections is added for the Sm2Fe17N3 
system magnetism powder obtained in the [example 3-2] example 2 to the 100 weight sections. 
Antioxidant N and an N-bis{3-(3, 5-G t-butyl-4-hydroxyphenyl) propionyl} hydrazine (Ciba- 
Geigy make) The 0.5 weight section, Lubricant m-xylylene screw octadecanamide was mixed by 
the 0.5 weight section and the mixer for 5 minutes, it kneaded by 220-degreeC with the biaxial 
kneading machine, and the compound pellet was obtained. 

[0041] It is the polyamide system elastomer (PEBAKKUSU (Toray Industries, Inc.)) of 9 weight 
sections to the 100 weight sections about the Sm2Fe17N3 system magnetism powder obtained 
in the example 2. The anti-oxidant N and an N-bis{3-(3, 5-G t-butyM-hydroxyphenyl) propionyl} 
hydrazine {Ciba-Geigy make) The 0.5 weight section, Lubricant m-xylylene screw 
octadecanamide was mixed by the 0.5 weight section and the mixer for 5 minutes, it kneaded by 
220-degreeC with the biaxial kneading machine, and the compound pellet was obtained. 
[0042] The [example 1 of comparison] sodium silicate was dissolved in pure water, and the 
14wt% sodium-silicate water solution was prepared. In 11. of this water solution, lOOg of 
Sm2Fe17N3 system magnetism powder with a mean particle diameter of 3 micrometers was 
agitated for 30 minutes, and 0.51. was supplied, and ethanol was agitated for 30 minutes and 
filtered. Under reduced pressure, the obtained powder is drying for 2 hours, and obtained 80 
degrees C of magnetic powder in which the sodium-silicate film was made to form. 
[0043] When surface analysis by XPS (X-ray photoelectron spectroscopy) was performed about 
the obtained magnetic powder by which silica covering was carried out, the peak was observed 
by the location of arbitration near 103.0eV, and it was in agreement with the bound energy which 
is Si2P of a silicate. When this powder was observed by SEM, the silicate of an about 0.1- 
micrometer particle was observed in the particle front face of Sm2Fe17N3 magnetism powder. It 
was concluded that the particle-like silicate had covered with the above-mentioned processing 
from this. 

[0044] Moreover, when the BET adsorption method **** specific surface area of the obtained 
powder is measured, it is 1 .9m2/g, and this was increasing by 3.2 times to 0.6m2/g of the 
magnetic material before carrying out silica covering. That is, specific surface area increased 
sharply by silica covering by this approach. 

[0045] The [example 2 of comparison] tetra-ethoxy silane was dissolved in isopropyl alcohol, and 
the 50wt%tetrapod ethoxy IRAN isopropyl alcohol solution was obtained, this solution — 
receiving — as an acid catalyst — a 0.3wt% nitric-acid water solution — 7wt(s)% — addition 
churning was carried out and it was left for 24 hours. This solution was diluted with isopropyl 
alcohol 20 times, and the surface treatment solution was obtained. 

[0046] ****** churning of the Sm2Fe17N3 system magnetism powder with a mean particle 
diameter of 3 micrometers was carried out at this surface treatment solution. After [ that ] 
carrying out the back fault and drying at a room temperature, the magnetic powder which carried 
out silica covering by heating at 250 degrees C under reduced pressure for 1 hour was obtained. 
[0047] When surface analysis by XPS (X-ray photoelectron spectroscopy) was performed about 
the obtained magnetic powder by which silica covering was carried out, the peak was observed 
by the location of arbitration near 103.5eV, and it was in agreement with the bound energy which 
is silicon-dioxide Si2P. When this powder was observed by SEM, as shown in drawing 4 , the 
silica of an about 0.1 -micrometer particle was observed in the particle front face of Sm2Fe17N3 
magnetism powder. The silica generated by the above-mentioned processing from this is [0048] 
concluded that the particle-like silica has covered. Moreover, when the BET adsorption method 
**** specific surface area of the obtained powder is measured, it is 1.3m2/g, and this was 
increasing by 2.2 times to 0.6m2/g of the magnetic material before carrying out silica covering. 
Since silica covering by this approach is a particle-like, it can be concluded that specific surface 
area increased sharply. 

[0049] Processing by the silane coupling agent same to the Sm2Fe17N3 system magnetism 
powder obtained in the example 1 of the [example 3 of comparison] comparison as an example 2 
was performed, and the compound pellet and the bond magnet were produced similarly. 
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[0050] The bond magnet was similarly produced using the Sm2Fe17N3 magnetism powder which 
omits the [example 4 of comparison] silica coat, and processing by the silane coupling agent. 
[0051] In order to investigate the thermal resistance of the obtained magnet, after 
predetermined carried out time amount heating at 100 degrees C among atmospheric air, it 
cooled to the room temperature and flux was measured. Aging of the relative flux when making 
the value before heating into 100% was shown in drawing 5 . From this drawing, the magnetic 
powder which performed surface treatment of this invention is understood that stability with 
time is very high. 

[0052] 2.5g spraying addition of 300g and the ethyl silicate (n=5) was carried out, and the 
magnet powder (Nd13.5Fe64.5Co16 B6) as for which the NdFeB system quenching thin band by 
the melt spinning process with a particle diameter of 40-300 micrometers is ground and made to 
a [example 4] mixer was mixed for 1 minute among nitrogen gas. Then, pH carried out spraying 
addition of 1 .08g of aqueous ammonia and the ethanol 3.24g mixed solution which were adjusted 
to 1 2, and was mixed for 1 minute among nitrogen gas with the mixer. After mixed distribution 
was completed, magnetic powder was picked out from the mixer, and it heat-treated for 30 
minutes at 230 degrees C under reduced pressure, and the Nd2Fe14B system magnetism powder 
silica thin film was formed. 

[0053] When surface analysis by XPS (X-ray photoelectron spectroscopy) was performed about 
the obtained magnetic powder by which silica covering was carried out, the peak was observed 
by the location of arbitration near 103.5eV, and it was in agreement with the bound energy which 
is silicon-dioxide Si2P. From this, it was checked that covering of a silica has accomplished by 
this method. When this powder was observed by SEM, as shown in drawing 6 , this did not have a 
particle photograph before silica covering shown in drawing 7 , and an exterior difference. 
Therefore, it concludes that the particle of a magnetic powder particle front face is unrelated to 
a silica, and it is concluded that the silica generated by the above-mentioned processing is 
formed the shape not of a particle but in the shape of [ uniform ] a thin film. 
[0054] Moreover, when the BET adsorption method **** specific surface area of the obtained 
powder is measured.it is 0.45m2/g, and this was increasing by 3.75 times to 0.12m2/g of the 
magnetic material before carrying out silica covering. Such an increment'originates in the 
generated silica coat being a partic leHike. 

[0055] To 300g of magnetic powder' obtained in the [example 5] example 4, spraying addition of 
1 .2g (gam m a-am in o propyl triethoxysilane) of silane coupling agents, 0.6g of aqueous ammonia, 
and the ethanol 3.6g mixed solution was carried out, and it mixed for 1 minute among nitrogen 
gas with the mixer. Magnetic powder was taken out and 90 degrees C of magnetic powder with 
which the coupling agent film was formed on the silica film were obtained by heat-treating for 30 
minutes under reduced pressure. 

[0056] [Example 6] The liquefied epoxy resin 2 weight section was mixed to the powder 100 
weight section obtained next, and the 10phix7t Plastic solid was acquired by metal mold 
compression. Magnetic properties were measured after KYUA and magnetizing this Plastic solid. 
The result was residual magnetization Br:7.4kG, coercive force iHc3.5kOe, and 
BHmax:11.5MGOe. 

[0057] The [example 5 of comparison] sodium silicate was dissolved in pure water, and the 
14wt% sodium-silicate water solution was prepared. In II. of this water solution, the 100gofthe 
same Nd2Fe14B system magnet powder as having used it in the example 2 was agitated for 30 
minutes, and 0.51. of ethanol was supplied, it was agitated for 30 minutes, and was filtered. Under 
reduced pressure, the powder filtered and obtained is drying for 2 hours, and obtained 80 
degrees C of magnetic powder in which the sodium-silicate film was made to form. 
[0058] When surface analysis by XPS (X-ray photoelectron spectroscopy) was performed about 
the obtained magnetic powder, the peak was observed by the location of arbitration near 
103.0eV, and it was in agreement with the bound energy which is Si2P of a silicate. When this 
powder was observed by SEM, as shown in drawing 8 , many particles were observed by the 
clearance sections other than a magnetic particle, and, as for this, it was checked by XPS that it 
is a silicate. From this, it is concluded that the silicate generated by the above-mentioned 
processing is that with which the particle-like silicate is mixed or covered. 
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[0059] Processing by the silane coupling agent same to the NdFeB system magnetism powder 
obtained in the example 5 of the [example 6 of comparison] comparison as an example 5 was 
performed, and the compound pellet and the bond magnet were produced similarly. 
[0060] The compound pellet and the bond magnet were produced similarly, without carrying out 
processing by the silane coupling agent to the NdFeB system magnetism powder obtained in the 
example 5 of the [example 7 of comparison] comparison. 

[0061] The compound pellet and the bond magnet were similarly produced for the NdFeB system 
magnetism powder which omits the [example 8 of comparison] silica coat, and processing by the 
silane coupling agent. 

[0062] In order to investigate the thermal resistance of the obtained magnet, after 
predetermined carried out time amount heating at 100 degrees C among atmospheric air, it 
cooled to the room temperature and flux was measured. Aging of the relative flux when making 
the value before heating into 100% was shown in drawing 9 . From this drawing, the magnetic 
powder which performed surface treatment of this invention is understood that stability with 
time is very high. 

[0063] Aging of weight when placing NdFeB system magnetism powder under a 200-degree C 
environment into atmospheric air at drawing 10 is shown. Compared with the example of a 
comparison, as for the magnetic powder of the example 5 of this invention, even the time is 
improved for thermal resistance. 
[0064] 

[Effect of the Invention] Even if it improves oxidation resistance, magnetic properties are not 
fallen, at the same time it will improve the oxidation resistance of rare earth magnetism powder if 
the surface treatment approach of the rare earth magnetism powder of this invention is followed 
as explained above. Moreover, the quality rare earth system magnetism powder which is not 
influenced by the environment of elevated-temperature high pressure at the time of kneading 
with resin etc. can be reached, and a bond magnet can be obtained. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The related Fig. of pH at the time of silica covering, and the magnetic properties of 
Sm2Fe17N3 magnetism powder 

[Drawing 2] The SEM photograph Fig. of the Sm2Fe17N3 magnetism powder of this invention 

[Drawing 3] The SEM photograph Fig. for the comparison of this invention 

[Drawing 4] The SEM photograph Fig. for the comparison of this invention 

[Drawing 5] The property Fig. showing the various silica coats to a magnetic material, and aging 

of flux 

[Drawing 6] The SEM photograph Fig. of the NdFeB system magnetism powder of this invention 

[Drawing 7] The SEM photograph Fig. for the comparison of this invention 

[Drawing 8] The SEM photograph Fig. for the comparison of this invention 

[Drawing 9] The property Fig. showing the various silica coats to a magnetic material, and aging 

of flux 

[Drawing 10 ] The property Fig. showing the various silica coats to a magnetic material, and aging 
of weight change 



[Translation done.] 
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iz&mmt&fafr b ft z%±M&Mmim<Dm*mm 

[tmm 2 ] atria v %mm\* o . o 1 ~ 3 » mnm. 

[it #js 3 ] ajiHv' v *nm\z&M\z. >y 
> ?n tmm ^tix^^zt^m^t-rm^ubm 

ri&jRlHHfc&tea* e> & 5 «r±s»«H4»5lco*siiE y 
[0 0 0 1] 

^® y * 5 r <t Jt 9 «^©» 

iw btt & & a-r 5) ft* err 5 . 
[0002] 

■S©/h§Hfcfc:4:< zt<DX$tj;\,^ttWbt£iX^?> 0 m 

[0 0 0 3] fW/£f±i*> KKtftHt, Sm-C 
Nd-Fe-BI, Sm-Fe-N|©IftTO 

ft\\ 

[ 0 0 0 4] IWJ:9/if±Il5I^Lt, 4#f^¥3 

- 2 8 0 4 0 4^m^mmM^h2>\,^ttf> m& 

##»TtiftV\, ~tUzttL¥ffflSE6 2 - 1 5 2 1 0 7 
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fc, M¥ 2-265222 ^#fcfi, «r±3g«ffi(f& 
i~Z>2rfe$S* #H¥8 - 1 1 1 3 0 6 tCfiN dFeBl 

[0005] La»u z*ib<D%m*tbmbtizunm 
irmi^vtxh o t , « ixfc wiMktt*#5 k a-t ©is 
10 m&&tozizib\mimm$ift<D&mm*m< Lfttm 

\Zftb-f, f©^I, »tt»**3fc©«St<Kptt**BK:' 
fiT^TU5. o£<9. ^b©t£«-CI3, BffiMfc; 
tttBWM&tti&s h v— K • Jr7(Dm&bt£ 5 , ^©,ST- 

^-ftMl^JFM^^^©^©^ KW^MB^fc 

* irfcv ^-CSSfi*£EH:atti|»*tt:j(ijaKjBE©!lflKt £ b 

20 [0 0 0 6] 

[&mmm\s£bt-tt>wM] tot, *3§^«±3$ 

*Sr#5i tSrSttt LTV^5„ 
[0 0 0 7] 

mzo^x®,MMmLtzkZ?>, rcfvi^yy^r-Mzfl; 

^ y a >-T^3 ^ k 1 1 v n p ) £Jfi2H4tt£T-CJnzk 

40 [0 0 0 8] 1-fcfr*>, *3BM©«r±S3Rittffi|!&5|Sfi, 
[0 0 0 9] **WO*±»lKttt0f*O*ffiftLa*jfe 
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[0 0 10] 

h6o SinO(n-l) (OR) (2n+2) , irt'RIiT^ 
^STffcU, #J;U2\ j'fVl'S, ^^^S, 7°PtVb 

*fcH#U n = 1 - 1 0 ©«51© t ©iWS U < f ffl 10 
T*£5 0 n#i 0in^#</j:5i:, »a*'>y*tt 

[oori] <Tyu^->y h a>mjax >->y ami 
WfcfcfcfiF-raas, i ~ i o » m^±mm^. 

[0 0 12] <T^^/V->y^-h^P^»<bi^St4 
tt3BE>**WO*t>«Fl»W*©tt, TVV*/!^ y -jr— h 20 

^©T^^;u-> V h ©AptK^?, ^ * =■ 

T^3„ fflSfe!k»Jfc©»£\ 7;^>y^bo7 
^*^X^i$K*$?X^g&£ft5 0 *<Dfc*, s 

B y # '//WiSj&jfc £ ft 5 o i&gttft&M i LT7 

>^^t, T^*y^js^L<«T/u*y±^-jgw7K 

^ffltsrims^ 7^^=71^0^111 30 
-e-r^T#» tag L^:i^bS^*L<«fflt- 

im-iiri/mK (pH) as 7. 5 RhOiggttas#£ L 
<, 8~1 3 ©flfiHtf LV\, 

[0 0 13] HltSm2F el7N3*«BH4t&5|5^T^ 
yu-> y >r- h a> b ©flp*:^?;^ & 3 ^> y # 
i" 5 m <D p H £ WfRttro £ , itt|}*©I^#tt 
ff^fjW-sfc. Sm2F el7N3Mtt^«, 

tis tm^mm^m^T-th r. t as*ne>ft-c^s 0 40 
[0014] pH^ej^T-eiiMTj, a 

7-< "t--CVN°7 7^>!7 s/^&jgjft 2 0k 

o e cD^mmmx^fDmim^^m^., xmmi&4 o 

kOetv^filt, Ml20kOe(DVSM 

(Mmmmmmv xmnm^m^LtzmM-mxh 

[0015] M*ftmimmi-Z>7ka y 'tju*/w> y ^ 50 
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- h (DM&fffiiZ&g t $ft5SIi*© 0 . 1 - 3 {£T* 

»*raawbLTL*5o Hot, 7K©^sn»4b< 

[0 0 16] JO*^?^ T^=Ti*©aSQbOt* 
t7;^^PI|ld^ttJ;V\ TVUa-vHiTVl' 

[0017] <at«fr^ y * yyvo^>at4^^ 

l^^ft^too, att^^^std^-^v-y * 
/yHtSfc <9 oft § 0 r. OSPg-C'> y * i/^Sr-e^Sfc'lj- 

[0 0 18] 3i^^>y^r-h^fe® 

%xhz 0 

[0019] <i«i>f±»»*©^Sffi[: 
g tffig Sr t o 5/ y # »Bfe5s^fi£ $ ft 6 as , ^pfi 
■f sr. titj: t)«@i-5 s i OHfcfiiB^sje**^ 

St ^tbStogaatt, 6 0-2 5 0°C, ^fSL< (41 
0 0~2 5 0T:XhZ> o 

[0020] r.<o±5tbT#bttfc'>y***itto. 

0 1 ~ 3 /z mCD$Effl©ff^.T*M$ftS t , ^MttfgSr 
[0 0 2 1 ] **WCJ±, «tt»5|£t»IBt©«tLtt, 

r^as-c^5 0 *s/^y ^fMit, mm^mm^M 

[0022] *M(;:f£ffl^-5 :iWcfe5„ * y 

^y >-^Ji LTttv - (2-7;;xf;b) T % J ~7 
nt>hy^ hdr->->7>, y- (2-7? / xf-;l/) 
7? /7°o tVu^f-^v 5 ^ h^r->i/7>, 7-^^^y 
pdf->'7 P D tVL- H y p< h^v->7>, y-/^^|in^ 
•>7ot';l/^f;Ui;> ^-»7 N- 0 - (N-f 
x/^y^7?/xf;i/) -y-7577Dt:>M) 
^ h =3r->^7 > • y - ^ y *> K=*f ->77n tVl^ h 

y J- Y Crisis y I/, 7-^^7h7"Dt 0 /l/MJ^ F^f- 
^7>, ^f-yu h y / h^r^i^yy y / v y h 
^'>'>7>, fr=.yu h y 7ir h^rv->7>\ y-^PD 
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>\ y -7-y y -fu b ]) y h^^-yyy, t'xvu 

b y * h^-»7V, t^r^ [3 - ( h ]) y h^r 
v-sU/U) ^DtVU-] TV^-^^Dy-fK, y-y 

7 >\ ^f/l/^nn-^y, h^f;^PDi/7 

(3, 4^*>^->^ u^^v-;p) 31 fvU h ]) y. y. 

~>y y -y y K^-y/o tvuy gyi^^ h ^ >> 10 

7^ N-J3 (7?;xf;l.) v -7^ y 7°d bVU h U 
^ h^f-»7y, N-j3 (7?;xf;i/) 
a tVl^y fvUv?y. h y s y -T 5 / 7°n h 

y ^ f^v-^y, N-7i-;I/-v-7^7'Dt> 
h y ^ }^>->7>\ K/n t°yu h y ^ h3->y 

7 ^> y -4 y ->T^— h 7°n tVu h y re h -X~,i/;y y 

>\ 7j<y h^v-v^ ^i^v-Ddfify, 7}fy^.h^->^ 

^v-ndrf-v^ f^. ( y ^ Fdrv'-yjJ^n tVl^) 

T5>\ tfx (3- h y^ V*i/yV;vy°v\i°;v) y- b 

7^7 7>, y — f y->7^-h/ot>hi) ^ 20 
s »7y, ¥=.;vy^-;v-J>y Y^i/iyyy, 1, 3, 5 

-N- by* (3 - h y y h^yyy^n tvu) ^ y 
v'T^t'— K t - 7"f/^;i//^- h |> y 7;i'3df-> 
->7>\ N- (i, 3-^f^fyf» -3- 
( h y :r b*ci/i/Vfr) -l-7 I D/y7;yf»y7 

-y y y y-ygy, y tvi^ h y y ^ n ^ 
K ^yy°ntvn>y Kxs^w^-tfy^yu* 

p biVnf* {yjrV^)VT)rs7,y 7 4 b) ^-y^-K , 
7h7yy/PtVi^f^^-f, yfF7^f/H:"7 

/yhy^yfvu^y^- k ^-yyatvi^y (v^y 
f-^xK^y^— b) s -r yyn tvu-i^^ y ^ y ^ 

y r % >7u*^y7-r b) ^y^-K xh'y (2, 2- 

i?7 y yu^-^rv-y ^/U- 1 -7'fvW) V'y, (i?- bVy 

yMx77^f F) ^y^-K t*^. (i>^-y^^/NV 
D *^7i-H ir^yr±y- b^?*- K ^yy 40 
□ tf/i~f y777D^/^7? y/u^y^- K fx 

(ytyf/l/A-l'o*^'- — h) m^-u-^^^^— ^ 
O^y^- H^^yy >ym Tir b7/V^*i/T/\s 

y > y w w bix^o ctibro^s/yy^ w>/«£ 

do. 01 s*%~ 1 0 0.01 mm% 
WTt'iM •> y y >y£ij<7)?^vj^ < , 1 0 mm%u 
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tuf±«ttst©y y * t yj y° y > 7M<d& 

[0 0 2 3] *mm-ei$, fi«©/qy^5:i 

[0 0 2 4] m^m^mmt lxiz, n-wny, 

6, 12-t^foy, 4,6-t-foy v 6,10-W 
ny, NoyeT, t^nyMXD6, ^m-fj n 
1 l-t^ny, ^aSt^ny *£^y-^ n y 

^w^yr$Km^i, ^uxfi/y, i^M^y^f- 
^y, fS^^y^^uy, ^U7"DtVyf©i-y7 

m, if yy • 7y u /^x^itfA^^E E Ai 

flg, 7^!ln^hy;v.7^ y ^ . ^^-^^itg^- 
Wll, 7^!JD^Fy^.^fi/^iA ffi> 

ry yn-hy y ^^|g % ^^yy^t-^^n^y 

— , xf l/y . t--;UT^X7-^ifc2^|g^(75^y t' 

mmmmmm. h77^tnxf 

^-y, r hy 7/i/i-nifl/y • 7;uto7;L'^;i' 
t"xyi-x- 7Vi^fi-g-{$, x h^yi-toxfi/y . ^ 
^y;ktn7"at"l/y*l A ^ x N 7 7;^oxf y 
> . ifyyf^ -aKy t^yx>7^y^ K\ 

y t*xv;u7^7^ ^07^1^, *°yyyy y;i- 

mt^JK xfuy.xf/P7^y^^g^7^ 

^yr-ty-zK * 0 yy?-^^-h N #yt/^ 
y, *°y /fyyry7^ u- h, /Kjjxf u>7k 7 
^y-K ^yryy-h, *y 7^=i/y#^-y k\ 
^y 7^-yux;b7^ Ks ^yt^y^yyi/y, #?y 
x-7;^Fy, *°y m— x^-y-^^y, ^y^—^-^ 
w 5 K, #y7; s K\ /Ky-r 5 k, **y7yyx 

-r/vxMJ/y /Ky-<yyV ^-;y ^1)77; 
h\ 7Kyx7,7/U7; H\ ±7ffi7? H\ ^ffl7 

5 t v * o 7c 1 y - r y y y yy ^ ^ 

yx, 7-/-;-xy y - 7 y y^/^ 7 f y ©/> 

[0 0 2 5] fi^k^^ii L-Cfi, ^*>y^H, 7 
^y-/^fl§, 7; K^#ft^flg, x*^yH47x/ 

7 7ysn Mfkttryy^M, »tt7^ 

[0 0 2 6 ] 17^ h^-t LTii, ^^xf'A, ^ h y 

^•y^/uxfA, ^y^y/uyiA, ->y^>=fy,, 
/i-^, */D?y hy|, T-y^-h^, 77_^_ h 
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t£^77 h-^-, • 7*7 

7x/1/MbT1H4^7X h-v-. - M /i^MMtt^ 
, tK^S B S^fiprMfc7^ h^— % 7y 
^^^"T^tt^7^ W-<t^o7cMMti^7 7 b-r 

[0027] *mM^i$fem&£-tfj&m<Dm<Dmmm\z. 

«fc >?—mtiS<D£{k$:V3Jkir& UtfyX-mfc&Jkffl 

-/u— fx- [3- (3-1-7^/1^-5-^^^-4 
-tKD^/7i=^) T'olft^-F] , 1, 6 — 
^T^v^-A-fX [3- (3, 5-S?t-7^vW 
-4-tKo^7i=^) T'oW-h] 4 2, 4 
-fx- (n^y^A-^) -6- (4-t Kd^->- 
3, 5 --7- t --ff-AsT V =■/) - 1 , 3, 5~M 
7^, ^x^!)f;l^-7 h7^7 [3- (3, 
5 -i?- t --ff-As-A. -t Fo4->7x^;V) 7uf 

2, 2-^-v^f-l/T'fX [3- (3, 
5-i/-7*^-4-t Ko=¥i/7=t=yU) 7nft^ 

— h] > (3, 5 -v 5 - t -T^A 
-4-t yntJ/7i=^) 7Dft^- K 2, 2^ 
ttf^ (4-^^-6- t -7*?VU 7 m /—AO , 

N, N' .3r7-/.f-U7fX (3, 

Ku^-t Komt75 K) , 3, 5 

— *s— but i r u — 4 — t KP^^-'^y^l/?^/ 
7;*^— h-v J mf-^ji^.7 L ;u x - i , 3, 5_^rj^^ 
A 2, 4, 6~Mx (3, 5-^-1-7*^-4- 
t Kn^'^y^) 'Oify, Mx-(3, 5--7 

- t —-f^-iV- 4-t Kd *i/s<lsi?j],) y ->75! 
U-K N, N* -If* [3- (3, 5-"7-t-7*f- 
A-4-t Kn 3-*77 jc^a) 7n ft^;u] t K^v 5 

K, N, N-v=-<>if-/K N, N-t"7 (3, 5-i? 

- t —-ff-iV- 4 — ✓M' Kn^r-W Kn-»t- k 

(2, 4—7- t -yf^7xn/l,) 7t^7 7 
'f K 2, 6 --7- t -T^A— 4-yf^7xy- 
/K n-^^^xv-/U—3- (3, ^—^—-ff-iV—A 
-t Kn^f-77x^) 7oft^-7, 2, 2' -/f- ■ 

i-7-fx- (4>f/u-6-t-7'f;i/7x;- 

A) s 2 - t -7* 5" A- 6 - ( 3 ' - t -7*?vU- 5 ' 
-/•fvu-2 1 t Ko^-^y^v) 
-AT^yu-h, 4, 4' -/f !if>-t^- (3 
-J^/U-Q - t -^f;l'7i7 — A, 4, 4' -f^xj- 
t*^ (3-^^-6-t-7'f^7x/-^) , 1, 
3, 5-M7 (4-t-7*f^-3-tKD^>- 
2, 6-^^f;^>y;l/) -^VyT^U-F, rl^7 
^x [>^L->--3- (3, 5' --7-t-7>A- 
4' -k h'o^ri/7x=;u) 7Dt ! t?-h] E 



3, 9-k7 [2- (3 - t -7'^A- 4 -t Kn^y 
-5-^f-^7at=/l/) 7°Dk 1 ^D^y] -1, 1- 
■^f/Hf^) 2, 4, 8, 10-fhytWk' 
d [5, 5] 7 7f*7, N, N' -v 5 7JJ/U-p-7 
x-l/7y7;7, i>77H^-3, 3' -^T^n 
t°;t^-K ^5!j^^-3, 3' -f*y7°DkV 

!J^Wd ftf-*— h) N ^hy-7 f ^-3, 3' - 
fty/nt"^- k 2-y-A777h-<7vM' 5 7* IF 
A\ ft7x-/P7tX77^ MX (2, 4- 
y-t-7*f;V7x=;u) 7*^77^h, rF7^f^ 
(2, 4-7-1-7^7x^1/) -4, 4' t'7x 
~ WT^^X 7*^-1' k 2- (5-^f;P-2-tK 
n*<>7x=/l/) -<y/Fy77-;K 2- [2-t K 
0^7-3, 5-k7 (a, a - fvl^ 7 "7 A) 7 
^ t^] -2H-^y/MJ7 2 - G-3 ;'■ 5 - 

i>- t —•ff-A'- 2-t Kp^->7ix;1.) -<77' f- y 
77*-;K 2- ( 3 - t -7*571/- 5 - p< 2-t 
Fn^-77x^) - 5-y" a a-<7y* h y 7/— A\ 

2- (3, 5-y-t-7;;V-2-tKoJfy7x = 

a) -<y7fy77"-/K ;xy [ {6- (i, i, 3, 

3- 7h7^f/U7'f;l/) /f 57-1, 3, 5-hVT 
-77- 2, A-*MflA { (2, 2, 6, 6-xh7^ 
f-ju- 4 - y =S)V) ^57} ] , 2 - (3, 5—7 
- t - T^A- 4-t K a ^ i~<7 vVU) - 2 - n - 7* 
f^nygia (1, 2, 2, 6, 6 -^7*/^ A 
-4-f^y-7A) „ N, N" -fx (3-T$/7°n 
fA) uy-y7?y-2, 4 - fx CN — T^A— 
N- (1, 2, 2, 6, 6— <7y-/^A-4-f-<y 
v>A) 7 5 7] -6-^dp-I, 

2-t KD3rv--4-y 1 
7, 2-t Kn^ry- 4 ] 
-kFn^y-4-t^F^y^/7x;v, 2, 
.2' -v 5 - t Ko^ri/-4 -> h^y^77'7x7 7. 
2- (2' -kKn^y-5' -^f;P7x^) 
2- [2' k KD^y-3' - 
(3'',4'',5' , > 6 ,, -7h7^F*D7 
* y 5 fvu) -5' -^^7x-;u] -<>/hy 
7/-/K 2- [2' -t-7>^ 
-5' -7f;U7x=;l/] - 5 —if D n-<>7 h y 7 7' 
—VP, 2 - (2 * - t h'P^y- 3 ' , 5 ' - t -7*^ 
^7x^/1/] -<y/MJ7 7-;K 2- [2' -tKn 
^r-7-5' -t-^f/V7x^] ^y/MJ7 7- 
2- [2' -t Kd^->-3' , 5' -y-t-7 
5^7x^U] Xy/h!)7/-;K l, 2, 3— <> 

✓ Mr 7'-/u, h y >u m r ✓-/u, m a h y r 7" 
-/u7 5>tt, h y/u h y 77*-/u* y 7At&; 3- 

(N-i^y^n^/U) 757-1, 2, 4 - h y 7 
2, 4-y-t-7'f^7xx:;l/-3' , 5' - C? 
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y^v^^ — K l, l-ir*- (4-t K 

n^-v-^^-yU) v-^f/U^^f-^, Xfl^yft7x/- 
/K N. N ' -v 5 v^nyu- p -7i-l/>i/7; >\ 
N-7i-/P-N' yy°v p U>v? 

7?> v N-7^=.^-N' -1, 3 -v'y tv^tvU 

- p -7x=l/^7; V, 2, 2, 

1, 2-^tKn^yi)ylA^ 6 _ ;c }.^o / _ 2i 

2, 2-^tKn^!)y ( 7^ 
1 —fv=?)\>T 5 >\ 7;^^k^7xi^7 5 

>\ ^-^5 1 /Wt:v : 7'^— /l/T 5 >\ 4, 4' - (a, a 
-^f/K7'^) i?7a=/>7 5^, p- (p-h 
yUrO^/u^-^T- 5 K) *J7x.=.jVT^Z/^ N, N ' 
-^-2-t7f;P-p-7i = l/y-/7?7, N-7 

^v^n fcVU) - p - 71-1/^^7 ; 2, 6-v 5 

- t -y^/U- 4 -xf/P7x / — 2 , 2 -- y f 

(4 -aifvl— 6 -7 , 5 L ^7x7 — /U) , 
4, 4' -yfUrVt^ (3-^f;W-6-t-7*f 
A-^y-zu) , 2, 5-^-t-7;;w^ Ko^y 

h >f ^ *? 2 - y yuTJ y h y fvw< 

(^f^7^/7°pt» -2-=?-*mm. 

[0 0 2 8] Ztlb<DMfcy5ikffl\±<&m\Z.foCX li$ 

-f^-©iifc>ftLtO. 0 l~5fi*%^jg^T-fo 

V^6T£*fc<©Tnl£T?fi/j:v\ *fc, 0. o l 
T08^ftl?tt/<-T>^-«rilBlJ:*ti-5iMkB!&Jl:a*f± 

[0 0 2 9 ) *3SB^tt*lHtt«&(ftT£-ti\ MttJfiJc^ 

SJt LXli'iyyjl'Vyfix* »<7 7-f^ *°y 

7t7 y y"A, ^77DV®7^? 
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y -7A, 777 y y ^a, ^ w >m-r h v $ 
ifc^y?-*., yy— ^M#b\ yy — /nn^/wi/^A, 
y -7*f;i^ss»ift, ^7 f+ y —-f?iv£ 

M^m^V 7^, ^77!JyU7->j/ K*7 7j^ K ^ 
7"^y7^^77^/V7y->K*^77^ K T/ls5. =■ 
$AXTT VfrTi/y K*^77-T K % fri/V 
TVlVTi/y Y-fc*77 4 K -^^777^^7-7-; 
10 K*^77>f K ^U7A777!J^7y7K*777 
-f K ^7^a-/i,77. 7 ^^7 7 ^ h^<£><fe£^ 

7r7yyi7? h\ *w>»7 5 f\ ^^73 

D^>7r7yy®7 5 i-\ xfyyt'^k Kn^-y^ 
r7yy^7? h\ ^yyt'77r7!)yi7? h\ 
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SAME AND RARE EARTH BOND MAGNET USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED:To obtain rare earth 
magnetic powder of high quality improved in oxidation 
resistance, simultaneously free from deterioration in 
magnetic properties even in the case of the 
improvement of the oxidation resistance and free from 
being influenced by the environment of high tem'p.-high 
pressure at the time of kneading it with a resin, or the 
like. % 
SOLUTION : In a method in which a silica coating thin § 
film is formed on the surface of rare earth magnetic * 
powder composed of an alloy or an intermetallic compd. 
contg. rare earth elements in the compsn., the magnetic 
powder is mixed with a silica sol produced from the 
hydrolysis of an alkyl silicate with a base as a catalyst, 
and this mixture is heated in an inert atmosphere. 
Desirably, the thickness of the silica thin film lies in the 
range of 0.01 to 3 u.m. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
daaages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] Rare earth system magnetism powder characterized by the silica thin film with which 
alkyl silicate is obtained by hydrolyzing on the particle front face of the rare earth system 
magnetism powder which consists of the alloy or intermetallic compound which contains rare 
earth elements during a presentation having adhered. 

[Claim 2] Said silica thin film is rare earth system magnetism powder according to claim 1 
characterized by being the thickness of the range of 0.01-3 micrometers. 
[Claim 3] Rare earth system magnetism powder according to claim 1 to 2 characterized by the 
silane coupling agent being covered by the front face at said silica thin film. 
[Claim 4] The rare earth magnet characterized by using said magnetic powder. 
[Claim 5] The surface treatment method of the rare earth system magnetism powder 
characterized by mixing the silica sol generated in the approach of forming a silica coat in the 
front face of the rare earth system magnetism powder which consists of the alloy or 
intermetallic compound which contains rare earth elements during a presentation from hydrolysis 
of the alkyl silicate which makes a base a catalyst at this magnetic powder, and heating in an 
inert atmosphere. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the steel plate pretreatment approach that 
welding and fusing can be performed, without producing a defect, where a zinc primer is painted. 
[0002] 

[Description of the Prior Art] In order to prevent the processing and rust generating during an 
assembly period conventionally on the occasion of construction of iron structural steelworks, 
such as a vessel, a bridge, a tank, and a plant, the temporary-rust-prevention primer and the so- 
called zinc primer are beforehand painted on the steel front face in the steel plate side. 
[0003] There is an inorganic system which uses as a coat formation component the organic 
system and ORGANO silicate which use an epoxy resin etc. as a coat formation component, and 
its initial condensate of hydrolysis in a zinc primer, and the inorganic system with few welding / 
fusing defects at the time of a processing assembly is used especially suitably. However, the 
problem of heat deterioration was not necessarily solved for the zinc primer of an inorganic 
system, either, and the problem of **, such as paint film burning of welding /fusing section 
circumference and crack separation, still exists. Since the zincky melting point, is lower than the 
iron melting point as for this, it evaporates easily at the time of hyperthermal work, and it is 
because paint film pores, such as a bit and a blowhole, are generated. For this reason, when 
there are many especially contents of zinc dust, it is "obliged to the activity which removes a zinc 
primer at the front at the time of welding and fusing. 
[0004] 

[Means for Solving the Problem] this invention persons came to complete header this invention 
for welding and fusing being attained by painting the zinc primer containing zinc dust with small 
particle diameter so that it may become a thin film, without producing a defect, also where a zinc 
primer is painted, as a result of inquiring wholeheartedly that the above-mentioned problem 
should be solved. 

[0005] That is, this invention offers the steel plate pretreatment approach which paints and 
becomes a steel plate side so that it may become the range of 4-9 micrometers by desiccation 
thickness about the zinc primer constituent which contains (A) silicon system inorganic binder 
and zinc dust with a (B) mean particle diameter of 5 micrometers or less as a principal 
component. 
[0006] 

[Embodiment of the Invention] The zinc primer constituent used in this invention contains a 
silicon system inorganic binder (A) and zinc dust (B) with a mean particle diameter of 5 
micrometers or less as a principal component. 

[0007] The above-mentioned silicon system inorganic binder (A) Tetra-alkoxy silicate, alkyl 
thoria RUKOKISHI silicate, The initial condensate of hydrolysis to which the condensation 
reaction of dialkyl dialkoxy silicate, these partial condensation products, and/or them was carried 
out under existence of water and an acid catalyst can be used. As tetra-alkoxy silicate, for 
example Tetramethoxy silicate, Tetra-ethoxy silicate, tetra-propoxy silicate, tetra-isopropoxy 
silicate, Tetra-butoxy silicate, tetrapod iso butoxy silicate, ethyl silicate 40 (product made from 
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Japanese KORUKO-TO), etc. are mentioned. As alkyl thoria RUKOKISHI silicate For example, 
methyl trimethoxy silicate, MECHIRUTORI ethoxy silicate, Methyl tripropoxy silicate, ethyl 
trimethoxy silicate, ECHIRUTORI ethoxy silicate, etc. are mentioned. As dialkyl dialkoxy silicate 
For example, dimethyl dimethoxy silicate, dimethyl diethoxy silicate, diethyl dimethoxy silicate, 
diethyl diethoxy silicate, etc. are mentioned. These are independent, or two or more sorts can 
use them, mixing. Moreover, moisture powder type colloidal silica and solvent distributed colloidal 
silica may be used together to the above-mentioned silicate. 

[0008] Moreover, as a binder component, metal alkoxides other than silicon, metal colloid, 
polyvinyl alcohol resin, etc. may be mixed and used for the above-mentioned silicon system 
inorganic binder if needed. 

[0009] As the above-mentioned zinc dust (B), if it is 5 micrometers or less in mean particle 
diameter, especially, it can be used without a limit and a spherical particle, a flat-like particle 
with an average major axis of 5 micrometers or less, etc. will be mentioned mostly. If the mean 
particle diameter of this zinc dust (B) exceeds 5 micrometers, since it will become difficult to 
use the paint film obtained as a uniform thin film, it is not desirable. The loadings of this zinc 
dust (B ) are coating solid content conversion, and 65 - 85% of the weight of within the limits is 
preferably suitable for them 50 to 90% of the weight. Since a paint film will become weak if the 
rust-proofing nature of the paint film from which the loadings of this zinc dust (B) are obtained 
at less than 50 % of the weight is inferior and it exceeds 90 % of the weight, it is not desirable. 
[0010] It responds to the above-mentioned zinc primer constituent at the need. As pigment 
components other than the above An extender, a usual rust preventive pigment, and a usual 
color pigment can be used. For example, talc, A mica, a barium sulfate, titanium oxide, Lynn-ized 
iron, MIO, a lead cyanamide, Zinc chromate, phosphoric-acid zinc, calcium phosphate, metaboric 
acid barium, Molybdic-acid zinc, molybdic-acid aluminum, red ocher, a cyanine system color 
pigment, carbon black, etc. are mentioned, and the ingredient further used for coating of 
electrodes, such as silica powder, rutile powder, and zircon powder, can also be used. Also about 
these pigments, it is usually desirable for mean particle diameter to be 5 micrometers or less 
from the point which forms a uniform thin film. 

[0011] The usual additives for coatings, such as an organic solvent, a sedimentation inhibitor, a 
dripping stop agent, a wetting agent, a reaction accelerator, and an adhesive grant agent, may be 
further blended with a zinc primer constituent suitably if needed. 

[0012] The above-mentioned zinc primer constituent can save the liquefied component which 
can adjust according to a conventional method, for example, contains a binder component, and 
the powder component containing zinc dust in another container, and can mix both just before 
use. 

[0013] It paints and this invention approach becomes a steel plate side so that it may be set to 
4-9 micrometers by desiccation thickness in the zinc primer constituent obtained as above- 
mentioned. Since welding and fusing nature are inferior when this thickness is inferior in film 
formation nature and anti-corrosiveness and exceeds 9 micrometers in less than 4 micrometers, 
it is not desirable. As for a steel plate side, it is desirable to remove rust, a scale, etc. Well- 
known means, such as an air spray, airless spray, and a brush, can perform paint of the above- 
mentioned zinc primer constituent conventionally. 

[0014] It is suitable that a finishing agent is applied on it after painting the above-mentioned zinc 
primer constituent from the point of rust-proofing nature by this invention approach. As a 
finishing agent, a well-known thing is [ that there is especially no limit ] especially usable 
conventionally, and the finishing agent of a chromate system is suitable. 

[0015] As a chromate system finishing agent, spreading mold chromate treatment liquid is mainly 
mentioned, a silica particle is added further and, specifically, the water-soluble organic 
macromolecule resin containing a carboxyl group and the thing which it comes to adjust to pH 
2.0-3.5 can be used for the processing liquid which uses the water-soluble chromium compound 
of 1 - 1 00 g/f, and the sulfuric acid of 0.2 - 20 gA as a principal component by chromium metal 
conversion. 20 - 40% of the weight of the range may be preferably suitable for this processing 
liquid 50 or less % of the weight, and the content of the chromium in a total chrome may be what 
added fluoric acid, the metal ion of optimum dose, for example, Zn2+, Co2+, Fe3+, etc. and other 
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mineral acids, for example, a phosphoric acid, etc. to this if needed. As for this organic 
macromolecule resin, it is desirable that it is within the limits of mean molecular weights 1,000- 
500,000, for example, vinyl butyral resin, acrylic resin, etc. are mentioned and 5 - 15% of the 
weight of within the limits is usually suitable for the addition to the solid content in processing 
liquid at resin solid content. Although there are a dry type silica (fumed silica) and a wet silica (a 
silica sol, colloidal silica) in this silica particle, a dry type silica with few silanol groups can use it 
for a particle front face suitably. It is appropriate for the addition of this silica particle to choose 
so that it may become within the limits of 30 /70 - 50/50 by the weight ratio to the amount of 
total chromes. 

[0016] Well-known means, such as an air spray, airless spray, and a brush, can perform the 
method of application of the above-mentioned finishing agent conventionally, and about [ 200— 
400mg //m ] two are suitable for the coverage. 

[0017] It is suitable from the point of welding and fusing nature that the sum total thickness 
(desiccation thickness) of said zinc primer layer and the above-mentioned surface treatment 
agent layer is 10 micrometers or less in this invention. 
[0018] 

[Example] Hereafter, an example is given and this invention is further explained to a detail. The 
"section" and"%', the "weight section" and "%of the weight" are meant, respectively. 
[0019] The "ethyl silicate 40" (product made from Japanese KORUKO-TO) 100 section, the 
"Snow tex ST-0-33" (Nissan Chemical Industries, Ltd. make, Si02 33% of moisture powder type 
colloidal silica) 20 section, and the ethanol 180 section were put into the example of 
manufacture manufacture 1 reaction container of a silicon system inorganic binder, it kept at 40 
degrees C, and the 2-N hydrochloric-acid 0.4 section was dropped over 1 hour, stirring. After 
dropping termination, keeping at 40 degrees C, stirring was continued for 1 hour and the binder 
(A-1) (20% of solid content) was obtained. 

[0020] The "ethyl silicate 40" (product made from Japanese KORUKO-TO) 100 section, the 
water 10 section, and the ethanol 130 section were put into the example of manufacture 2 
reaction container, it kept at 40 degrees C, and the. 2-N hydrochloric-acid 0.5 section was 
dropped over 1 hour, stirring. After dropping termination, keeping at 40 degrees C, stirring was 
continued for 1 hour and the binder (A-2) (20%of solid content) was obtained. 
[0021] Each component shown in the binder obtained by the creation above of a zinc primer in 
Table 1 was blended, mixing and stirring of were done, and each zinc primer a-k was obtained. - 
(notes 1 ) (notes 1 1 ) of front Naka is as follows. 

"LS-2" Mitsui Mining & Smelting coating chemical-industry company make, zinc dust, mean 
particle diameter of 3.5 micrometers (notes 2) "LS^4" :The Mitsui Mining & Smelting coating 
chemical-industry company make, (Note 1 ) Zinc dust, mean particle diameter of 4.2 micrometers 
(notes 3) "LS-6" :The Mitsui Mining & Smelting coating chemical-industry company make, Zinc 
dust, mean particle diameter of 6.5 micrometers (notes 4) "#F" :The Sakai Chemical Industry 
Co., Ltd. make, Zinc dust, mean particle diameter of 3.8 micrometers (notes 5) "#1" :The Sakai 
Chemical Industry Co., Ltd. make, Zinc dust, mean particle diameter of 5.0 micrometers (notes 6) 
"F-3000" : Made in Honjo Chemical, Zinc dust, mean particle diameter of 3.7 micrometers (notes 
7) "F-500" : Made in Honjo Chemical, Zinc dust, mean-particle-diameter rutile powder of 7.5 
micrometers (notes 8) : KINTEIMA tex company make, Mean-particle-diameter [ of 10.0 
micrometers (notes 9) ] detailed rutile powder: KINTEIMA tex company make, mean-particle- 
diameter silica powderTakehara chemistry company make and mean-particle-diameter [ of 5.9 
micrometers (notes 11) ] detailed silica powder:Takehara chemistry company make, mean 
particle diameter of 4.1 micrometers [0022] of 1.0 micrometers (notes 10) 
[Table 1] 
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[0023] Each zinc primer obtained by the one to paint examples 1-5 and example of comparison 5 
above was added at this if needed, viscosity control of the ethanol was carried out, it painted 
with the air spray, it dried in ordinary temperature for seven days, and each color card was 
obtained so that it might become the thickness shown in Tables 2 and 3 on a test panel (it 
changes with performance tests) (desiccation). The following performance test estimated each 
obtained color card. A result is shown in Tables 2 and 3. 

[0024] If needed, add ethanol to this and viscosity control of examples 6 and 7 and the example 
6 of a comparison, and each zinc primer obtained by the 7 above is carried out to it. The 
finishing agent which paints with an air spray and is shown subsequently to this table after 
desiccation so that it may become the thickness shown in Tables 2 and 3 on a test panel (it 
changes with performance tests) (desiccation) was applied with the air spray so that it might be 
set to 1 micrometer by thickness (desiccation), and it dried in ordinary temperature for seven 
days, and each color card was obtained. The following performance test estimated each obtained 
color card. A result is shown in Tables 2 and 3. In addition, the (notes 12) of front Naka and the 
(notes 13) are as follows. 

"KOSUMA 150" Kansai Paint [ Co., Ltd. ] make, a chromate-treatment agent (notes 13) 
"ARUDEKKUSU" : (Note 12) Japanese SHIBI chemical company make, a chromate treatment 
agent (performance test) 

(*1) Film formation nature : visual observation and the thickness measurement (20 places/ 
(sheet)) by the electromagnetic thickness gage estimated the film formation nature of the color 
card which was ground by sandpaper #1000 and which was polished and was obtained as above- 
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mentioned, using a mild steel plate (150x70x1 mm) as a test panel. 
[0025] 

It is exterior homogeneity, standard deviation is or less 10 Exterior homogeneity, and standard 
deviation exceeds 1. :0 With an or less 2**:exterior ununiformity It is remarkably uneven and a 
steel plate base is accepted, and standard deviation — 2 — exceeding — a less than [ 3 ] 
xKxterior — And rust-proofing nature to which a standard deviation exceeds 3 (*2):The salt 
spray test (J IS 5400 9.1) was presented with the color card obtained as above-mentioned, using 
the steel plate (150x70x3mm) which carried out shot-blasting processing as a test panel for 100 
hours, and the generating condition of rust was evaluated. 
[0026] 

O : — completely — abnormalities-less O : — rusting — ****** — small — generating **: — 
about the color card with which **** obtained the steel plate (SM50A) whose generating x**** 
is generating (*3) fusing nature300x1 00x1 2mm remarkably as above-mentioned, using as a test 
panel what carried out shot-blasting processing The laser cutting machine "TF2500" (made in 
the Tanaka factory) was used, the rupture test was performed with 1m cutting speed for / and 
the granularity of a cutting plane was evaluated in accordance with the criteria of granularity 
shown in WES2801. 
[0027] 

About the color card obtained as above-mentioned, using as a test panel what exceeded :with a 
class [ the /2nd ] of the class [ 1 st ] : 50 or less s 50s, exceeded : with a class [ the /3rd ] of 
100 or less s 100s, and carried out shot-blasting processing of the less than [ 200s ] (*4) 
weldabilitySOOxl 00x1 2mm steel plate (SM50A) The welding wire "SF-1" (Japanese iron welding 
operator business company make) was used, the weld examination was performed the condition 
for 1m/of speed of travel with the water flush-fillet-welding posture of carbon-dioxide-gas 
welding process, and the number (per m) of the pit generated in the 2nd bead and the generating 
number (per m) of a blowhole estimated. 
[0028] 

O More than less than [more than less than /:10 piece /**:10 30 piece 3.x30 piece [0029] 
[Effect of the Invention] According to this invention, welding and fusing are attained by painting 
the zinc primer containing zinc dust with small particle diameter so that it may become a thin 
film, without producing a defect, also where a zinc primer is painted. If the finishing agent of a 
chromate system is furthermore applied on a zinc primer layer, since penetration rust-proofing 
nature will be raised in this zinc primer layer, it is suitable. 
[0030] 

[Table 2] 
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[0031] 
[Table 3] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
daiages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

WRITTEN AMENDMENT 



- [a procedure revision] 



[Filing Date] April ll.Heisei 12 (2000.4.11) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[ltem(s) to be Amended] 0025 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0025] 

O r it is exterior homogeneity and standard deviation is one or less. 
O : it is exterior homogeneity, and standard deviation exceeds 1 , and it is three or less. 
**:lt is an exterior ununiformity, and standard deviation exceeds 3, and it is five or less, 
x: — an exterior — it is remarkably uneven, and a steel plate base is accepted, and standard 
deviation exceeds 5 

(*2) Rust-proofing nature :the salt spray test (J IS 5400 9.1) was presented with the color card , 
obtained as above-mentioned, using the steel plate (150x70x3mm) which carried out shot- 
blasting processing as a test panel for 100 hours, and the generating condition of rust was 
evaluated. 

[Translation done.] 
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(54) PRETREATMENT METHOD FOR STEEL SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pretreatment method for a steel sheet which allows 
the execution of welding and fusion cutting without the occurrence of defects in the state of 
coating the steel sheet with a zinc primer. 

SOLUTION : This method consists in coating the steel sheet surface with a zinc primer 
composition containing (A) a silicon-base inorganic binder and (B) zinc powder of <5 urn in 
average grain size as essential components at a dry film thickness of 4 to 9 urn. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
daiages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The steel plate pretreatment approach which paints and becomes a steel plate side so 
that it may become the range of 4-9 micrometers by desiccation thickness about the zinc primer 
constituent which contains (A) silicon system inorganic binder and zinc dust with a (B) mean 
particle diameter of 5 micrometers or less as a principal component. 

[Claim 2] The steel plate pretreatment approach according to claim 1 that the finishing agent of 
a chromate system is applied after painting a zinc primer constituent. 



[Translation done.] 



http://Www4Jpdljnpit.gojp/cgi-bin/tranjweb^gi^jje?u^ttp%3A%2F%2Fwww4.ipdl.i... 2007/05/17 



